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Abstract
Background: The number of women serving in the United States military increased during Operation Enduring 
Freedom (OEF) and Operation Iraqi Freedom (OIF), leading to a subsequent surge in new women Veterans seeking 
health care services from the Veterans Administration (VA). The objective of this study was to examine gender 
differences among OEF/OIF Veterans in utilization of VA outpatient health care services.
Methods: Our retrospective cohort consisted of 1,620 OEF/OIF Veterans (240 women and 1380 men) who enrolled for 
outpatient healthcare at a single VA facility. We collected demographic data and information on military service and VA 
utilization from VA electronic medical records. To assess gender differences we used two models: use versus nonuse of 
services (logistic regression) and intensity of use among users (negative binomial regression).
Results: In our sample, women were more likely to be younger, single, and non-white than men. Women were more 
likely to utilize outpatient care services (odds ratio [OR] = 1.47, 95% confidence interval [CI]:1.09, 1.98), but once care 
was initiated, frequency of visits over time (intensity) did not differ by gender (incident rate ratio [IRR] = 1.07; 95% CI: 
0.90, 1.27).
Conclusion: Recently discharged OEF/OIF women Veterans were more likely to seek VA health care than men Veterans. 
But the intensity of use was similar between women and men VA care users. As more women use VA health care, 
prospective studies exploring gender differences in types of services utilized, health outcomes, and factors associated 
with satisfaction will be required.
Background
Of the over 900,000 service members who have returned
from active duty during Operation Enduring Freedom
(OEF) and Operation Iraqi Freedom (OIF), 102,000 (11%)
are women [1,2]. Women currently constitute a higher
proportion of military service members than at any other
time in United States history [2]. Compared with Veter-
ans of prior conflicts, OEF/OIF Veterans are seeking Vet-
erans Administration (VA) medical services in greater
numbers [3]. The current demand for VA medical ser-
vices has far exceeded what had been anticipated [4]. An
i n f l u x  o f  O E F / O I F  w o m e n  V e t e r a n s  w i l l  l i k e l y  c r e a t e
increased demand for VA health care services beyond the
levels usually associated with the VA.
Gender differences in health care use are a combination
of interacting economic, social, psychological and biolog-
ical factors. Although, men aged more than ≥ 59 years
have higher health care utilization than women of the
s am e  a g e,  y oung e r w om e n r eport  highe r use  o f  hea lt h
care services than men during their child bearing years
[5,6]. These differences may be associated with reproduc-
tive biology, gender-specific conditions and higher mor-
bidity rates in women in this age group [5,7-10].
Approximately 85% of OEF/OIF women Veterans are
under 40 years [11]. In addition, other socio-demo-
graphic characteristics such as being single, low income
and education levels, and belonging to a minority group
have been found to negatively affect health care utiliza-
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tion [12-15]. Therefore understanding the effect of gen-
der and other underlying determinants on use of health
care services is important in promoting equal access to
health care.
OEF/OIF women Veterans' use of VA health services is
a relatively new area of research. Few published peer-
reviewed studies to date have examined the association
between gender and health care service utilization rates
among OEF/OIF Veterans. In previous eras of military
service, women Veterans were much less likely to use VA
services than their male counterparts, with differences
between men and women in seeking VA health care ser-
vices attributed to biases in the provision of care for
women Veterans [2,16,17]. Overall, however, more than
40% of men and women OEF/OIF Veterans have enrolled
for VA health care services [1,2]. Due to this surge in new
women Veterans seeking health care services from the
VA, genderdifferences in utilization of VA outpatient care
clinics may determine if there are any gender-related dis-
parities in utilization. Therefore, the objective of this
study was to examine gender differences in utilization of
outpatient VA health care services among OEF/OIF Vet-
erans at a single VA facility. We hypothesized that among
OEF/OIF Veterans, women have higher utilization of out-
patient VA health care services than men. Our findings
expand upon the current literature on health care ser-
vices utilization among Veterans by examining gender
differences in use and intensity of use of outpatient
healthcare services of enrolled OEF/OIF Veterans.
Methods
The institutional review boards at the local Veterans
Affairs Medical Center (VAMC) and Yale University
approved this study.
Sample
Our initial sample consisted of 1820 OEF/OIF Veterans
who enrolled for care at the local VAMC or at one of the
six associated community-based outpatient clinics
(CBOCS) between September 1, 2002, and October 30,
2006. The OEF/OIF manager at the local facility provided
a roster of enrolled OEF/OIF Veterans. However, the
addresses of many of these Veterans (as determined by
zip codes) were outside the state or were within the vicin-
ity of other VA medical facilities. Since one of the aims of
this study was to explore intensity of use of services, we
included only Veterans living in zip codes within a 100-
mile radius of our facility and its associated CBOCS. By
restricting the sample, we also sought to control for the
effect of distance on utilization intensity [18,19]. Using
this criterion, we excluded 200 Veterans, making our final
sample size 1620 Veterans.
Data Sources
Information on socio-demographic characteristics and
health care utilization was abstracted from the VA elec-
tronic medical record (EMR) system. Military service
variables were obtained from the local OEF/OIF roster.
Outcome Variables
Based on our primary objective, we operationalized out-
patient healthcare use in a sequential two-step process to
outpatient care visit resulting in two related measures.
We defined a visit as a face-to-face outpatient encounter
on a unique date and location. The outpatient VA ser-
vices use include basic care (e.g., primary care, mental
health) specialty care (e.g. services by clinical specialist
such as surgeon, radiologist, cardiologist etc.) and other
ancillary care services such as preventive screening,
immunization, visits to outpatient pharmacy, counseling
sessions for weight, smoking etc, labs and electrocardio-
grams [20]. The first measure, initiation of care, was
defined as having at least one visit to the outpatient care
clinic. Only visits after return from OEF/OIF deployment
were included. The second measure, intensity of utiliza-
tion, was described as the number of visits, including the
initial visit, among those who used outpatient care during
the study period. This approach recognizes differences in
the processes affecting initiation of care and rate of health
care use [21,22].
Model Covariates
Gender was the primary predictor variable. Additional
covariates consisted of socio-demographic and military
service related characteristics, including age, race (white,
non-white, unknown), marital status (married, single),
presence of private health insurance, length of military
service (< 3 years vs. ≥3 years), service branch (e.g. Army,
Marine Corps), and percent service-connected disability
(< 30% vs. ≥30%). Age was included as a continuous vari-
able. Service-connected disability, a known predictor of
use of health care services within the VA system, was
defined as an injury or illness that either was incurred or
aggravated by military service affecting employability or
functioning [23,24]. This is based on the proportion of
the disability assigned by Veterans Benefits Administra-
tion [3,25,26]. Persons with more than 30% service con-
nected disability are entitled to maximum benefits,
including Veterans' retirement pay, disability severance
pay, separation incentive payments, and increased
amounts of VA compensation [25,27]. Therefore, we
dichotomized this variable to individuals with ≥30% and
< 30% service connected disability, including no disability.
Data Analysis
Socio-demographic and military characteristics were
compared with utilization status and gender using theDuggal et al. BMC Health Services Research 2010, 10:175
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chi-squared test for categorical variables and the t test for
continuous measures to determine the association
between the independent variables and the outcomes of
interest. We also compared differences between female
users and non-users and male users and non-users. We
utilized logistic regression analysis to compare the odds
of initiating outpatient care among women and men and
standard negative binomial regression analysis to assess
the intensity of utilization. A negative binomial model is
preferred over Poisson regression for count data when
data are over-dispersed (i.e., the variance is greater than
the mean), as in our study [26,28]. Both the logistic and
negative binomial models included the same covariates
that have been shown to have an impact on both initia-
tion and intensity. To adjust for the varying length of
observation time per subject, we incorporated the log of
t he time varia ble as an offset in t he nega tive binomial
model. We also included interaction terms between gen-
der and other covariates of interest to explore the extent
to which significant predictors moderated any between-
gender differences identified. A significant interaction (P
< 0.05) would indicate that the association of gender with
the outcome varied at levels of the other variable. All sta-
tistical analyses were performed using Stata/SE 9.2 for
Windows (Stata Corporation, College Station, TX, USA).
Results
We identified 240 women and 1380 men OEF/OIF Veter-
ans who met the eligibility criteria for this study. The
mean age of the study population was 33 years (Table 1),
with approximately 60% each being single, without any
outside health insurance, and self identifying as being of
white race. Over 60% had served in the military for less
than 3 years, with the majority (70%) having served in the
Army. During the observation period, 54% (874/1620) of
the study population did not have any visits to the local
VAMC for outpatient health care. Bivariate analyses
showed that users and non-users of medical services did
not differ significantly in age (p = 0.30), or length (p =
0.84) or branch (p = 0.23) of service. We observed a sig-
nificant difference in utilization by gender, in that women
were significantly more likely than men to have utilized
care [p = .01].
Women non users compared to men non users (Table
2) were significantly younger(mean age 29 vs. 33 years, p
< 0.001) and were more likely to be from the army service
Table 1: Sample Characteristics by Health Care Utilization Status
Overall
N = 1620
Users
N = 746
Non Users
N = 874
P
value
Sex
Women 15 17 12 0.14
Men 85 83 87
Mean Age (S.D.) 33(9.13) 34(9.48) 33(8.41) 0.01
Race (%)
White 59 65 54
Non White 11 13 9 0.001
Unknown 30 22 37
Marital Status (%)
Married 37 38 35
Single 63 62 65 0.3
Length of Service (%)
< 3 years 66 67 66 0.84
≥3 years 34 35 34
Have Private Health Insurance (%) 41 48 35 0.001
Having ≥30% Service Connected Disability (%) 12 17 7 0.001
Service Branch (%)
Army
Navy 70 71 68
Air force 8 8 9 0.23
Marine Corps 8 8 8Duggal et al. BMC Health Services Research 2010, 10:175
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branch (75% vs. 68%, p = 0.04). There was no significant
difference by race (p = 0.7), marital status(p = 0.13) hav-
ing private health insurance (p = 0.6), a service-connected
disability (p = 0.7) or length of service (p = 0.3).
Among the individuals who utilized VA healthcare
(746/1620), more women utilized care than men (53% vs.
45%, p < 0.01). Women health care users were more likely
than men health care users to be younger (Table 3) (mean
age 31 vs. 34 years, p < 0.001), single (74% vs. 62 %, p <
0.001) and non-white (24% vs. 12%, p < 0.001). Men and
women did not differ in having private health insurance
(p = 0.7), a service-connected disability (p = 0.8) or length
of service (p = 0.2). Women and men users showed no
differences in the mean ± standard deviation (SD) (9.7 ±
10.6 vs. 9.47 ± 9.79, p = 0.8) and median (6.5 versus 6.0, p
= 0.6) number of outpatient visits (Table 3). The range of
study time was between 0.5 years and 2.3 years for the
visits. The average observation time for women and men
was similar (0.71 ± 0.61 vs. 0.79 ± 0.63 years, p = 0.22).
The average number of outpatient visits per person per
year, for women and men was 16.3 and 15.4 visits per
year, respectively (p = 0.7).
Results of initiation of care analysis
Multivariable logistic regression analysis showed that,
after adjusting for age, race, marital status, private health
insurance, service-connected disability, length of service
and type of service branch, women were more likely to
initiate care than men (OR = 1.47; 95% CI: 1.09, 1.98)
(Table 4). Other characteristics associated with initiation
of care included having a ≥30% service connected disabil-
ity (OR = 2.73; 95% CI: 1.93, 3.85) and having private
health insurance (OR = 1.44; 95% CI: 1.15, 1.86). For the
logistic regression interaction model, the following inter-
action terms were included: sex*race, sex*marital status,
sex*covered by health insurance, sex* service connected
disability. No interaction terms were significant so they
were omitted from the final model.
Results of rate of care analysis
In the adjusted negative binomial regression model, the
intensity of utilization among health services users was
similar for women and men (incident rate ratio (IRR) =
1.07; 95% CI: 0.90, 1.27) (Table 4). The rate did not differ
by race (IRR = 0.90; 95% CI: 0.75, 1.09) or by percentage
of service-connected disability (IRR = 1.03; 95% CI: 0.88,
1.21). Veterans with longer length of service(≥ 3 years)
had significantly higher intensity of use (IRR = 1.14; 95%
CI: 1.00-1.30). Veterans with health insurance were less
likely than those without insurance to continue utilizing
outpatient care at the VA (IRR = 0.77; 95% CI: 0.67, 0.88).
The interaction model investigated the interactions
Table 2: Sample Characteristics of Veterans Not Using Care by Gender
Characteristics Men
N = 762
Women
N = 112
P
Value
Mean Age (S.D.) 33(8.60) 29(6.28) 0. 0001
Race (%)
White 55 50
Non White 8 12 0.42
Unknown 37 38
Marital Status (%)
Married 36 29 0.13
Single 64 71
Length of Service (%)
< 3 years 66 62 0.30
≥3 years 34 37
Have Private Health Insurance (%) 36 39 0.60
Having ≥30% Service Connected Disability (%) 77 0 . 7
Service Branch (%)
Army 68 75
Navy 81 1
Air force 7 8 0.04
Marine Corps 17 6Duggal et al. BMC Health Services Research 2010, 10:175
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between sex and age, marital status, race, and service
branch, but none of these interaction terms was signifi-
cant and they were omitted.
Discussion
We have demonstrated that returning OEF/OIF women
Veterans who were eligible for VA care were more likely
than men to initiate use of health care services at VA
facilities. However, there was no gender difference in the
intensity of use, even after adjusting for socio-demo-
graphic and military service variables. Our study has
some important strengths and limitations. While, this
analysis is reflective of only those V eterans who sought
health care at a specific V A facility and may not reflect
OEF/OIF Veterans in other VA networks or those using
services outside the VA, the results of our study support
our hypothesis that OEF/OIF women Veterans were
more likely to seek VA care than men Veterans. Although
intensity of use was similar between women and men
users of VA care, insufficient power may explain why the
intensity of utilization and interaction terms were insig-
nificant. Additionally, because of the small number of
women included in our study population, we combined
u t i l i z a t i o n  a t  V A  f a c i l i t i e s  w i t h  t h a t  a t  C B O C S s  t o
increase the sample size. This site effect may have altered
our findings, as initiation and utilization rates may differ
between the VA Medical Center and the CBOCS. Recent
studies have shown differences in the overall characteris-
tics of Veterans utilizing CBOCS and VA Medical Cen-
ters [25]. A larger representative sample of OEF/OIF
Veterans visiting other VA healthcare facilities is there-
fore required to better explore gender differences in
health care utilization. Further analysis on types of ser-
vices utilized over time and factors influencing satisfac-
tion are required to better inform new policy decisions or
recommendations. Finally, despite not having data on
Table 3: Sample Characteristics of Veterans Utilizing Care by Gender
Characteristics Veterans Using Care
Men
N = 618
Women
N = 128
P
Value
Mean Age (S.D.) 34(9.72) 31(7.72) 0.001
Race (%)
White 67 53 0.01
Non White 12 24
Unknown 21 23
Marital Status (%)
Married 38 26 0.01
Single 62 74
Length of Service (%)
< 3 years 67 62 0.2
≥3 years 33 38
Have Private Health Insurance (%) 48 46 0.7
Having ≥30% Service Connected Disability (%) 17 15 0.8
Service Branch (%)
Army 71 73
Navy 71 0 0 . 0 1
Air force 71 0
Marine Corps 15 7
Outpatient Visits
Mean(S.D.) 9.7(10.6) 9.5(9.8) 0.8
Median 15.4 16.3 0.7
Range(Min-Max) 1-55 1-56
Mean Observation Time (Year)(S.D.) 0.80(0.63) 0.71(0.61) 0.22Duggal et al. BMC Health Services Research 2010, 10:175
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several important variables, such as socioeconomic sta-
tus, education, and provider characteristics, the main
strength of this study is that we had complete information
on selected independent predictors of health care utiliza-
tion variables for both users and non-users, as well as
assessing sufficient numbers of women and men to allow
for meaningful comparisons [26,28-30].
Our primary finding, that enrolled women OEF/OIF
Veterans were more likely than their male counterparts to
initiate care in the VA healthcare system, a significant
change from earlier conflicts, should be interpreted in the
context of continuous efforts by the VA over the past two
decades to provide quality health care to women [30]. It
has been estimated that only 14% of women Veterans of
the Persian Gulf War (1990-1991) used VA healthcare
after returning [18]. In the 1990 s, to meet the needs of
this rapidly growing population, the VA adopted new
models for delivering gender-specific health care ser-
vices. This included the creation of separate women's
health clinics at tertiary VA facilities, access to one or
more female providers, and provision of basic gender-
specific services, including pelvic examinations [31,32].
Nevertheless, lack of information about available VA ser-
vices was cited as one of the most important barriers to
Table 4: Adjusted Logistic and Negative Binomial Regression Models for Outpatient Care Use
Variables OR (95%CI)* P value IRR(95% CI)** P value
(N = 1620) (N = 746)
Sex
Men(Ref) 1.00 1.00
Women 1.47(1.09-1.98) 0.01 1.07(0.90-1.27) 0.4
Race
White(ref) 1.00 1.00
Non white 1.22(0.87-1.71) 0.26 0.90(0.75-1.09) 0.26
Unknown 0.61(0.5-0.78) 0.001 0.80(0.67-0.93) 0.01
Mean Age 1.02(1.-1.03) 0.01 1.01(0.99-1.01) 0.13
Marital Status
Married(Ref) 1.00 1.00
Single 1.15(0.89-1.46) 0.8 0.87(0.74-0.98) 0.05
Length of service
<3 years 1.00 1.00
≥ 3 years 1.00(0.80-1.24) 0.9 1.14(1.00-1.30) 0.05
Have Private Health Insurance 1.44(1.15-1.80) 0.002 0.77(0.67-0.88) 0.001
Having Service Connected Disability
<30%(Ref) 1.00 1.00
≥30% 2.73(1.93-3.85) 0.001 1.03(0.88-1.21) 0.69
Service Branch
Army(Ref) 1.00 1.00
Navy 0.79(0.54-1.16) 0.3 0.82(0.65-1.03) 0.09
Air force 1.00(0.67-1.50) 0.9 1.52(1.14-2.02 0.004
Marine Corps 0.92(0.67-1.27) 0.64 1.14(0.92-1.41) 0.24
*Logistic regression model for any use el for vs. no use **Negative binomial regression model for rateDuggal et al. BMC Health Services Research 2010, 10:175
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women's use of VA healthcare [33]. In response, the VA
implemented outreach and personal assistance initiatives
specifically aimed at women [34,35]. Women at our site
possibly were aware of a separate women's clinic at the
Veterans Administration Medical Center and therefore
may have been more likely to initiate care. Although we
did not directly assess the impact of these efforts on utili-
zation, our results suggest that these steps could have
contributed to the increase we observed in the decision
by women OEF/OIF Veterans to initiate health care use.
An additional factor contributing to the increased use of
health services by women Veterans may have been that,
compared with previous conflicts, more OEF/OIF
women had been exposed to combat and thus had higher
levels of service-connected disability [36]. Our results
confirm this finding, as female users had higher levels of
service-connected disabilities than male users.
Conversely, however, the higher probability of initiation
of care by women did not extend to increased intensity of
use. This finding differs from the results of recent studies
on gender and VA utilization, which showed higher out-
patient health care utilization rates by women who were
deployed or worked in non-traditional occupations
[36,37]. These divergent results may be due to women
using non-VA care for gender specific services that are
not provided by the VA. Many VA outpatient clinics and
physicians, especially those at the CBOCSs, are unable to
provide basic healthcare services for women such as
reproductive care, including pregnancy-related care, con-
traception, and care related to menopause [38]. The avail-
ability of health care providers and services plays a major
role in decisions to continue utilizing care after enroll-
ment. Since most of the OEF/OIF women Veterans in our
study population were less than 40 years of age, they may
have utilized outside care for reproductive health-related
services, which are often contracted out by the VA
healthcare system to local community providers or affili-
ates. Women in general often use their obstetrics and
gynecology provider as their primary care provider. We
did not have records of outside visits and therefore could
not assess the intensity of health care use outside the VA
[2,38,39].
Conclusion
Our results suggest that among recently discharged Vet-
erans women were more likely to seek VA care than men
Veterans, indicating the need for comprehensive gender-
specific outpatient care services for women within the VA
healthcare system. Additional information on the organi-
zation, structure, and management of women's health
practices, types of services utilized over time, health out-
comes, factors influencing satisfaction with health care,
and utilization costs is required to improve health care
delivery to women at VA facilities. With the increase in
the number of OEF/OIF Veterans using VA health care,
understanding gender differences in their utilization of
health care services may help VA policy makers provide
better care to both women and men.
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